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Immuno-c ntrolling agents containing the substance having changing 
ability of reduction-type glutathione contained in macrophage cell are 



n w, 



USE 



Used as preventives or treating agents at 10-500 mg/day, in the 
form of foods, nutritious foods containing calcium and/or vitamins, or 
transfusion, for immuno-related diseases such as cancer, diabetes, 
chromic arthritic rheumatism, or hepatitis. 



PREFERRED SUBSTANCE 

The substance is anti-oxidation substance such as glutathione 
precursors such as N-acetylcysteine, glutathione derivatives such as 
glutathione monoester or glutathione diester, lipoic acid and its 



B(4-C1A, 7-B3, 10-B2D, 14-C6, 14-E11, 14-F9, 14-G3, 
14-H1, 14-N12, 14-S4)D(3-H1T2) .10 



derivatives, ortene, and flavonoid and its derivatives. The substance is 
a cystine derivative of formula (I), having reducing ability of 
reduction-type glutathione in macrophage cells: 




Ri, Ra = alkyl; and 

R 3 , R4 = acyl or heptidyl. (LME) 
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ti&as&wm-h z b ximtmzmmthi&iiMM 

y?-a4*y4 ( I L-4 ) ^TGF 0bWmthb 
I L- 1 2c7)S±* { M§IL^m^l8^4. Ztlh+H 
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h*>4 yii-Hig##*v?o7 T-wmmnrnm. 

Sit. *m<a%m&bt<?)mzfflk?&i>e>-c*> 

[0037] ±toft&*(rmmb Lx\mwwuz{> i 
l- 1 2om&.*mmzm?z>m?htnmm?z 

[0038] mw*<wgm.?}v?i-*>mzm<r)b 

[0039] BKc^TtilO . r->-'/*Bj^ 
ltm#>xmWM\ZGlX\^lzi>#>t>i'. 

mmtix. v^D7r-voji7cSGSH**i&a!i 

v ? o ^ r - iScoieg.®miza.®-t mkiz±% %m<D$> 
&ztz&mi. mKmzmmzmizmrcLx^h 

)Wr*y<7>£M.Z®fct&Zblz£'). ^F^-frv? 

7T-i?tfm®kgj.zwdm?ft&^s.-*?Ti')v*?-5. 
mzB\%mzL. mi^&bmmmt&co^yy^zm 

/mjzimtzx-ixmmtix^&zb . =3i£v?o7 

7 -vcr)ipfflfe*KmizMwthi,z\mT&<7)ii2ium 
mm^i&^^iM^Emshbtxm^hmHz. wti 

fr¥rHV>-?7 ay t - : J*miRtWzm£-? & Zbi>m2> 

^mtcumx-hh. zozbuvyj-mizm-zzm* 

m^hhWhfrX'ht. Fr%co-?7n7 T-isizwrn 
i<\t§>mz?ffl,-zi\x^h~?-*)-i,zmhmkm 
v ^mr ct v b iz mm^z\i®%{z*g.%x'% hbzb 

X'hh. 

[0040]*^, mmztiLxmmiitm'St** 
nmmmm^hzbtfx'thtf. wm.^'?u7r~ 
v bmmt??v7 T-isofsitzimMftco&imms 

mz*Z%mWh&cr>X'Tn K5 •y^com>t<OX'm 



tifi*DWMm&iRmzmm& tt-t&®mz$mx- 

iSftX'ft'&ifilM-l-h tr y 5 y>5 7 - h'*** 'J 

xm&&n&mmtfz<rmx't> Y ) , ffljBStt£:r*-* 

T^MmizfiU? t of?*** 

s. 

[0041] *n^*siisiii{ij!£e^^&att0i.s(c 

m it. rvxtfyyisymk. mmzwu-thzb 
x'znmmmt&b^biiz. b^syE? 
<ojowi3Wttsstti«itoat*witw-4 - 1 x-gwis 
-?-^ffl* J iii^fifeffitt«ma7t!Sv^n 
7 r - s^#$r wgo i mm* mwt h <o*? h & . 

-mtzm.wMx-zht><7)x°$>t>. m^mm^wdt^ 

m*frh$m.-thi><r>b^t&. 

[0042] kllcox o t. *%wn%gmwpkDmm 
a*, wc. a*iM)iW[«ttiii<wsrtif. «tt 

BW>v?-. SLE. iW^^gBfc£gSJ&. Iff 

ife/ffs^. £.m®mm. ?u-ym 
m) **>kb?hmitmmmnmm&mi-. m. 

TWPdr-ttgtm^Th 1/Th 2VN-5y7.<7)^^v 
^ n 7 r - SWUPfe. m%im&-?Z&&X'i>tl\f 

&mzmm? h z. t h . mm&m-miriz t & 

t^v^rti. m$iimimft2tiZ>bbi>iz&izQOL 

cD&mizLXwzti&b^i^tiz. 

[0043] JJlTtC »tc*5KBO«aiBBBfc^A^ 

Tfiwitttw*. mTm^t^^yam-^h 

ttmtt-? ^(SHflfSOffl 0 T'J) 4^'. S'X 
l-ytmftb LXlt. N, N' -xT-fe-f^^Xf-y, 
((NAC) 2 ) . N, N' -y7Dt;^f> ((NP 
C) 2 ) . N, N' -xT-bf-^x7.^-y^^-;PX7.f 
;K (NAC-OMe), ) , N, N' ->-*r-bf-^7.f->^>f 
VTDtT^X^K (NAC-OiPr) 2 ) . N, N ' -=J- 
L-T7=~)VisXl-yi;*1~)V^T-)V ((NAlaC-0M 
e) 2 ) mffiiksZ ( 1 ) iZ^Ztl. -7 9X37 7 -V 

h\t^x'hfi\i±x^mmzmth ^x^ywm 

iz-&£ti&. 
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[0044] Z<Dfc&fo<Dit?b IXU. H 

or, ^isti-i 2<7)t;^;pss-. RWRni* 
^-r^aiLTv^T. mmmi - 1 2^7^^^ 

mi -1 2<ry<r^)Vmcr)nt(.t)^ . %ti?ti$S. 
[0 04 5] ^n^O^J(i#M^L<Ji^nfe<0ig-g- 

mxmwmK®.</)v?tt ymco^mwuzm-^it 

L , £tt^&g«14c7)£i!j£8!l£-f & £ t T'f 
[0046] tft^JBi: LTJi, aitS-S-. 

tttaniRii&v ^ mn&&*smt ^ozt xtrnx-h 
h. ^wmxhhmjim7'iv9i-*>m.*mte#z> 

MiHflUMKOWd- 1 B%tz 9 1 m g~5 0 0 0 m g (8 
□JW) mK, 8F£L<ttl 0~5 0 0mgg«T'J>&. 

[0047] *mi\iz%h%mammm<m 
m&t txtmiz^mx; mmmzmfi^mmt 
tz. Kftmzzhmmmn&ummi&ftimz*: 

zm&%L<&m&fotix<k3rt2>mmm&fa mm 
•tta. ftfe&m&simt Lxush 

m%W<?)U\,z\ixhi><r>\ikX4;t.1\h. ) &Vlz%m 

B D n<9^£ 1 6 £ t fc "TffiT* 6 . 
[0 04 83 ^tLTm^fotLTSffi-r&^i: 

AAftVO'vf VZfOAlzl-ffimzffl&Zit&Z 



bi-*imiz?&. 

[0049] 

[0050] (uttni) 

(urn) mim-?7n7T- : Jte, lps iynMcyv 

•y#74K) 20x/g$-v^A)8[KF*lfcft^-tTiSS$ 
ftSClfc, jiT^v^o^r-^ib-yf-^yi OOxx 
g £ R t < JMBrtfc 1 Bfc « £ 3 BSW-*-* £ t izX 0 
B*&fVCV**£i:j^ JMSaWJ«B*r?^f-y^* 
ffitcft* ^JtuwUtJyi 0//Mi:3 

3 AC A STIWW*£fC« 

HUt. »^<0«*l4^i3li*9&«W>^it*v^£ 

[ 0 0 5 1 ] *£?. KK?iai#^BJia2rOTO«J: o iz 

Lxmim&vwim£mtLxm&.ztL&No, il 

-6, PGE2£SI£U:. 

(Dm 

mm ■. ±k^j: o tM&Lxnbtuzfim&mmm 
x i o s *esa/2 o 0/* i 55^00. 

tgitfe : 7I/-/H/7 K7'J-C7)RPMI 1640: 2 

0 0/il/«. 

LPS : ysttiCJ-^y;*^ K (v^Vttig) 
E. c o 1 i ) 1 OOng/m 1 . 

1 FNr : 100Wm 1 . 

( 2 ) musm 

5% C0 2 -^y^i<-^-^3 7'CT% 4 8^iaig 

■m. 

( 3 ) SJS^ft 

±.mm&7&, tm±.mz\siw.L. i l-6«i l- 
6ffi#i4«oie)ia«^M h 6 o £m^xmm.fcx\ p g 

[0052] (&£) »«*H3tC*Lfc. H3*»^ 
T- : JtX'\t. m&tZ>m&*4 YJi'i y l L — 6 , 

-^'T'«iTh2-9-'{ h^-f VT-ftl. I L-60&±ifc 

gjwfitT h i imzm\-t& p g e 2s^±# 
l. NOjS±(iffiTt*. ztitwttmmzmm'?? 

D7T-^>^{4N0OiS4A<±#L. PGE2S4^ 
I L- 6Jt±(3:JWJ $ixl>. M-7^D7r-v<7)|BJ{cS 
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[0053] <2Si»H2) 

tfHJteri^&Oo-O&S (ANNUAL REV. IMMUNOLOGY. 
VOL.8, PP453-475.1990, EMBO J. .10,2247-2251. 
1991)). MMzmhV-trt-i-ftUc.MB&mi 

mz. mMfocommj&kttmiioizm-Lx^bfr 

LT V J -y ? T»> h V77 X *) M <t> ZMSk I . 
Rfla^**ffi£IWrUte. UttWfcli, IL-2, 
IL-4. IL-7. I L-9Syi L-l 5cOH:r 
LT£»=fl!H£*lTl*4 c ommon 
rS(rc) atX^-OTSE^^L. rcA'^ffJ 
6S»*-4#TO&* J a k 3 £&W#7-i: Lfc. 
[0 0 54] (1M Mr-f>\ IHHI) vWIFNr 

h I L- 2&tft h I L— 6 »^^tt<55f^ L/C 
Unyt'-^httSrfflVtf:. hhIL-1 2 fcl*. 7r 
- s y y x ytSWJ ay h'fy hMffl^^:. LPS 
fcti. T-r73ttSi^E. Coli. 05 5 ; B5Efefc 

[0055] (ffifflUcv^x) re/ .y^r^hv^ 

ff£S!^"/-7*i. CRJJ:9l8AU:C5 7BL/6$: 

[0056] (!MSM*«>ftB) HMMIia^IXti. x 
-TMZ£VmiW£ttl*7Z<7)W&mz. fc&Ltz 
5 m 1 (7)7 x J-lVV ••/ V 7 V -0)D M E Migtfi ( Bffi 

^ftttC) £22 y-^'co#t^#it^amt«t 9&A 

[00 57] (I L-6^S*) 1X1 0«fli<7)M«j!»{C 

wasifcjjyiDU 3 7\:<oc(m>'**'<-*-k:t 

2 B ra^« Itz . ift'C<fe$*±ill*ftR L£ . I L - 6 
I L - 6 tflcfiWWIMW-S 7*U 
H--7MH 6 Offlfl&Zm^X'tritz (J.EUR. IMMUNOL. ,V 



0L. 18. PP 951, 1988). 10%FCSt*RPM 

i tmx-i x i o*m/m i izmmitzMH 6 ohim 
ioo^it. tm±mioou izmui. 3tc<t> 

C0 2 >f y**.<-?-izx. 2BBW»Lfe. 

|B]^il!lfC5mg/mlc0j8jgtPi?L^MTT 
( ^yiim) Z\0u\ Ml. 3 5 ESSE 

KJ&KTtt&C'U Jb»£ 1 6 Oju 1 
mK-rnyV-/WSr 1 0 Ox/ 1 talX. tr^-y h 

{Z5 7 0nm<7)W%M*>(&;X-?- (aM^vK 

[0058] (N0 2 -jR£<7)ai5t) 1 X10 6 *@<OM<£ 

tawaas^aamu 3 7wco 2 ^y^-^-c 

T 2 BfSUSH U:. »&»**J:ill*SURl,fc. 
[0059] 1 00m \ <7>%m±.mt,Z. 50mg/ml 

(Dmzm%*xmm Uzfv-xm s y ^sg ( 

SOSttH) $ 1 0 0;u lflO*.TSiST'l 5#[SIRfc£-e 

»S»7a> 54 0nm?)i&3fcg£}!t|£L£. =5: 
fc. ^^y^-HfctT. NaN0 2 £ffl<,^. 

[0060] (ACAStC,J:|>*HJ!ai*lGSHc0^aj) C 
hambered coverglass (Nunct 
iSL #136439) IrZ^ RPMI 1 6 4 0*gife (7i 
y-;H^>y K7D-) fcTWHL3fe3 x 1 0 6 ffl/m 1 
<OMUia»aMB[*3 0 0julAil, 3 7*COC0 2 ^y=>f 
a <-^-{CT2^1SSL^. H 
iSlfiCT WH LfclOuMt) *S?naJU X4> 

(Molecular p 1 o b e%M) Sr 3 0 Oju 1 
^JDL, 3 7 , C<OC0 2 ^y=3f A AL_^-(;^ 30 
#RlSS#fc». ACASfcT9biajiK*»gL3fe. Jflr 
tJ. ACAST'tJUVU— t'-SrfflV^. 

[006 1] (IL-12«0^») IL-12^S«. 
h hT««=2D6»$rfflV^/\M^7-yfe'fX'fi : -5 
^(J. LEUKOCYTE BIOLOGY, VOL 61, PP346, 199 
7)). 

[0062] 5 00pg/mlc7)U3>-h'^yhthI 
L-12, 5 0//Mc7)2-^;^7 , hx^y-;K 10 
%FCS (+Jfe!£l!itig) Sr-S-tfRPMI 164 0^«6(C 
T*S«LT*JV^2D6iWKif-a-7'fc»L. I L- 

1 2fc»VvfcH**teT3ES!»&»»U «KI«K^ 1 
X 1 0 5 /m 1 tCPSSL^. ^5 0//M<O2-^y^ 
rhX^y-^, 1 0%FCS$r£*fRPM I 1 640 
tmiz* VXmtiRLtri-yyfri l 0 Ou 1 ^Aix 

9 6 n^rv- V ffiSSiSSr 1 0 0 1 
tiultz. *<7y&* 3 7'C. 5%co 2 -f y^i^-^- 

(CAiX- 4 8i$ia*S*Lfc. S^06B$fat', 3H-T 
dR^-y^XLTt (5 0^MC02-^;^ThX^y- 

/P. 1 0%FCSSr^-tfRPMI 1 64 01Sifi{r«fcO, 
370kBq/m 1 (cPiaUctO?: 5 0/j \ *3r>Wi 
Jo) . m/v-^bU &ii*7V9- <-?MJ.y? 
7.9 6 ;^^-H«K) T*»iStt«:«ftLfc. 
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[0063] {SvPT^h^XXKlffiglltzMtcr) 

mSMZHmL. MCBf«Ig£fflvtf:ACASCJ: 9. 
*Hfl&rtGSH4^»*fL^. nm<r)-7^X (C5 7BL 

/6) izttK^ M^ov^xtfc^Tt. mm?)v? 

[00643 (S •y^7^h-7^XX<ommLfzM<i><D 
mm) 9t£St?VX ( C 5 7 B L/6 ) b . **l-?*ltf> 
y*?7tfhv?;U9]KlSn6£MKU LPS, I 

l-2, iFNrftt^-eoa**fc*k:j:o>jaku, n 

Oj££, I L-6£±&tfI L-l 2M£fg£a!]5tL 

X N 0££l«%jaTCffiT Lfc . Jak3/7? 

I L- 6<DS£fg{C-^Tji?*r L P SJHfc-Ctt. 
rcSv?T*rh ^XXlvMtffrbtl (*«88 1 p g 
/m 1 fc#L9 6 2 P g/m 1 ) , I F N r fMT'ti, 

ti, NO^«OWtP'V->i:|S|«-C*ofc. L 
PS&tf I FNrJBBfcJ:* I L-l 2j££SE2rfcftL 

V **DB»ftliBHfcSv ?D7r- LTh 

2±a<o»ttfeR j *»rwwf r -Ris*»jijttt, Thic 

mmh^fMza^x h*%mco%3gmw®i l z&wi 
m&&g&mmmtfmmx\ -it * 

fmiz7jk?mx't>&. 
[oo6 5] (mmm3) 

<m&*m-?'7Xizmhm7m7)Wi-*>M%.i,zj: 

2>ffi£> 

<#ft) ffl&m-?*7Z (COLON2 6) RX/IE^ 

6 C O L O N 2 6 C D F 1 "7 * XOW gB&T 

(=5X1 o»ffl/ffiK*»nu mmmm2 1 ast* 

7 r-^'SriSKL 3 x l 06<I/m UZ%i> X 5 HZ 1 0 
%^fl&iEil^ : fi"7xy-;H^7 I 1 
6 4 0*gJfifcSSL, 100^l5SLab-TekCh 
amberS 1 i d e (NUNCti. #1364 3 
9)lC»L, 3 7*C. 5%C023HTF. 3lffiltt* 

l. »j»aijia$-i^4L^ ffinfttt<?>±Mitmi2 
oou\mm. ix^x^sfwu *4 > (mon 

OCHLOROB I MANE=MCB) £1 0//M{C& 
SidtC^IDL, 3 0#IB]Rj6$-fc!\ ACASgE (M 



ERIDIENttS?) (CTUV«JR*»cH«JiffiL 
[006 6] (IS*) ACASatCiO. »SB^^ 

M.Uz. BS-fkSv^D^r-^iiiLTV^fcA. ± 
IE v ? o 7 r - ! Jtm±ft'P<D 1 L - 6 *^¥(=iM* L 
"O'tf: (ttffi~? 1 jX(7)l 20p g/m 1 (n^LT, 6 0 
Op g/m 1 ) . itc, PGE2fii*f.JI<D7. 6ng 
/m 1 IZftLX 3 2 n g/m 1 t 5^J±lzmM.LXi5 

Tj^-?-(?>mm£.iz&'i<ztti<mwLt:. ®iz 

-ZMfe L^r< r t uy 7-iS<mi\M7V$M£7 

>v? ><ntm. iwfcth z t x-&f&m<r>mm. 
mmzwmnttnmmmm.'owimz'ff ?ztwx 

Z&ZtiTF-t. Zcr>Zc?)ZtlzJ;*), *ftWcr>$&m 

ozttfx-Zh. 

[006 7] (mfaM4) 

<m.U®M-\,z X £ StcS v ? o y r- i Jcomm> COL 

0 N 2 6 C D F 1 V> *<tf)NI5ftTfc 5 X 1 

o»«/fflw*»«u mmim2 iBmz%-?x!m 

ItSt^^v^C. ftBlmg/0. 5ml/h 
<^^^f-^->-xf-^x^.7 L ;P$"/>-r$rffl^'C 1 0B 
iaeP»-¥-Ufc. -?-<Ov^xj:Olli£0iJ3i:|nl^^ 

3 x 1 0<5ffl/ m 1 {c^ri, J:t3(c1 0%^mm^ 
7l/-;H"y K7U-<?DRPM I 1 6 4 Oigiffifcjgg 
L. 1 00/z 155Lab-TekChambe r SI 

1 de ( NUNCttSSL #1364 39) (C^IDL, 3 
7-C, 5%C0 2 ^frT, 3«IBW«L, ffiflBWlfi^ 
SL£flL Jfll?t^WO±iE^«!* 2 0 Oxc 1 ^JUL, 

SDL, 3 0 4MaRJ6S«. AC A S5«S (MER I D 1 

[0068] (tSA) ACASffitziO. Jf7^/;^ 

v^o7r-yi&itiiill+OI L-63WB»fcjS»LT 
V^c (^v>7X£7)5 20 Op g/m 1 {^LT, 64 
2pg/m 1 ) . PGE2fik*fS&7)3 2ng/ 

mlC#LT6. 5ng/mlt^C«SLTiiO, 
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m<T>A 2 B*>4> 14 8 BfcE* Lfc. 
[0069] (HHM5) 

mV*H 7 wmr)V9+*> (GS 

h ) mm\m?iv?i-*y (gsso <omt:±tt& 

[0070] < «« ) MtA«)5HlliaW3 4 H— 

(BRONCHOF I BER) »C15 0ml 
<0£S:&JS*£i£AU 7 5ml SrHURLT, M;ft.t7 
■frJ-yP— /vf^-7 (LYMPHOPREP) X'ftM 

$a&Lizmm& i o%«6JWit^rRPM 1 1 64 

f|L 5mM<0N-7-bf/l'i'^f / ( ^ ( N AC ) SrSSSlI 

5x l 0 6 ilc0v^o7T-^tC'OV>-CJaT^«J:p 
[007 1] (^-ffi) 3f7CStKi»^^f-^>^ 

ffl«ttmaw)awy-9--f 9 u ^?m:J: 

[0072] ( ) P B S KTffi^ L^MK 
£T)^ y MC, M^U:5mMEDTA$r-£tf0. 1M 
'JvKA.y7r-, pH7. 5£J:»)MKW:Tr i t 
onX-lOO^lOO^liJlL. 54J-SSSC&a 
LT»S£}§fl?L£. 0. 1MOHC 1 £1 5u imu 
L,5I£50% sulfosalicylic ac 

i d (ssa) >g&£i 5^ \mmxm-s&. 12. 

00 0rpmt'5^fSI3^L-C±Jt^JRL [*] , *8 

//i^f-^-yiSUK (gsh+gssg) c7)S!i^-t>-r;p 
fc Uz. 

[0073] (88ja6)0. 5mMEDTA££tfl 0 
mM(Jy8A.y7 7-, pH7. 5£590,ul, 6u 

9'?f—t£('<.- , J>tf--?»^J*Wgl) Srl0 0/4 

1 N 5%NaHCO 3 (CTPI^L.^4mM<0NADPH 
(i^vttlg) £5 0;u 1 , Ifvr/l^ 1 Ou 1 Ml 

X. 3 7°CfCT5#fg-f jl^-KL, 5mMEDT 
AS-^tfO. lM'jy||A'7 7T-. pH7. 5(C«fcO 
WRLfcl 0mMtfD5. 5' -dithio-bis 
(2-nitrobenzoic acid) (DTN 
B ; ^/vttK) im* 5 0u\ miX . 3 7'CttJtt 
1,4 1 2 nm^3l«^B*HS5fl:£#3K3t0atfc: J: 0 



WgLfc. WUT>7VH:LT. GS H (S^v 

ago zvyrfrtmtwm&x'mskLxm^tz. m 
mm.?ii"?**y cgsso so^sjjgt- 
-ife*wi:, 2^ \<r>2-K-iw)i;v (m# 

<fcj£ltS?) fcSHlllU MiST'l#ia^fnLpH£7. 5 

chk& m&z 6 0 erases u as^-^r/^u 

— *)£L3\<Zb 

x-mmffrttty (gsh) 

[0074] (IS*) A*0;fcflM4>Og7C&[2:IKftS 
7)l>?1-*><?)&ltGSSG 5 . 2 9xtM s GSH 
2 0. 4 5;uMfcjl7CSGSH#a7^#ifc8 0%T\ 

^mnMGSHXhh) , KBrtv?a7r-5>rHai 
7CSGSH*»'1. 4 5,uMT'*>9, gHkSGSSG#l 
5 . 8 5 ju M t iftftStfft 8 6 % b Z^ttittf^Z 

jcSGSH#20. 45 v MX'fo 0 , BftbMG S S Gi { 
4 . 3 2vMb mttMi<&WLlzm& I , iljcMOifc*** 

%<mz&#>&z.b. znrnmtfNACiks-x-iSi.&x'* 
&ztt*L. ttwvftmtetfiWbfrX'iih. 

[00 7 5] (HttM6) 

<NAC. GSH-OEt&D&^fcJ;&&7CSv77 

tt=F£Xm LX v^S 7 -y 9 T7 h J: 0 M 0 Srpg 
L, KflaBc*<olMB*JWfU:. ft^WtcJi. I L- 
2. IL-4. IL-7. I L-9St/I L- 1 5<7>V 
*79-m$tftTb lX*mizm^t>tlX^Zc omm 
onrg(rc)a^OTS(:«U rc*>A,o« 
**ea«-44W&4 J a k 3 ^SW^i: Uz. m 

mm 2 1 mmco-xmxmfo uz . jAK3y^9r^v 

•?T7XZ3fHzimitt!mb LT(iii«OTl<iS*Oi 
NACSft LTJilmg/mlONAC^ 
»Lfc*il*«)i*aBW. GSH-OEtgtLTJi 
1 m g/m 1 <7)G S H - O E t Ltoki&kOg A 
gaXStL. SPF^frTT'C7)fflWS:2 4BSi^L. 

[007 6] y. mm\) FNr 

h I L-2&tft h I L-6(c{i s Qb<?>%&<7)imitz 
Oz}yt'i-yh#Zm^. hhIL-12fc{i, 7r 

-iyyi ytmnv^yt'-hy hftzm^tz. 

[007 7] LPSCIJ, x-f 73tt.Wl<7)E. Co 1 
i. 0 5 5 ; B5EfelWktf>$-ffllArt:. l^y^^i: L 

( I L-6C0^4) 

(NO 2 -«S<0fflS) 

( AC A S C X h MORA G S HOl&fc ) 
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( i L-i2^i) ztit>tt£x9mw2£mixn 

[0078] (7 •y?7VhWx£t)mMLtzM<ficr> 

h-?<?x<DW£.Mmmmi. ucBtrnzm^izAc 

ASfcAtK «BrtGSH**JWfLfe. maw?*?* 
(*aWciA«fc*») fcifc^ NAC. GSH-OEt 

[00 7 9] (y -y^T^hv^XJ!ig<7)#afJ:0iSia 
LfcM **>*«) 3f¥, WvWW^y^TfrhV** 
J: 9J81£«£f»ag!L. LPS, IL-2. IFNrS. 
tf*offl*£*r£fcJ:!JJHi»U no&±. il-61 
4RtfIL-12«£K*«eW:. NOg££IWLT 

V\ Jfcfc, IL-6*>*£tSfc-3VvOWfl,fc. LPS 
*HfrCHU S"/?7*7 hWXX'9 6 2 p g/m 1 , N 
AC|TC12 2pg/inK GSH-OE tSfT8 2 p 
g/m 1 & i t **$fgffi*^ 
<>HBS#ifc. I L-6#Th2£M*f*±fc4lM 
hjir-f .Tit^EmogPgl 
K"C'4<*OT hl/Th2A'7yx S -I fc £ 

EBB/^-^iiKfflHLfc. LPSSUflFNr 
WciS I L- 1 2*£tt*t*W W:. JffigPCfeV> 

i * j a k 3 sus?/ -y 2? 7 •> h V^AJffiWWMiKfl: 
Mv? D7 r-v-'^iifiLT h 2±8&0?£tt&g J S>7P 
/Wf-RKiWCiU, ThlfcJLoTJl*>ii*«Jfittft 
ftj6*ttTL"CV^ik*«rf. NAC, GSH- 

oe ts^sms-*. 4 2 0 p g/m 1 , 6 1 0 p g 

/ml L— 1 2M*®f)^. Mitf^ 

[0080] (mmi) 

****** fc. ±*oft8E»3&«WW-*ii:*»4,. 
til. T«c0lIl«-?t*WW\'-T« (T 

1 1 t h 2 co 2 wawH* & *u -e*i-?*i**n& -» 

IMMUNOL. . VOL. 136, PP 2348. 1986). SD*>. T 
hl(i» I L-2*I FNr£&±L. IWBtt&SoN 
©OifrCfcO. Th2ttl L-4. I L-5. I L- 



6^1 L- 1 0£&£L. &tt&g<D»D±#T'£> 
0. *&n<r>%&M&<rmiii'&!,i. ThlfcTh2*VC 

Th 1/Th 2A'5yx^«,W:«i< t , 

J: De«tt#lfi*$:h.4#. M4>*^JIH 
izX 0^7 yx**^£ft&v*ift$*>-fc&-f & fc &ffift 
k% I ktlX^i. Thl£Th2li. Th 
0kv»38W*»6'eft'€*ilc4HW** t , Th0*w?T 

h l^^cjjM^io^-rs i l - 1 2ammx't> 

0 (IMMUNOLOGY TODAY, VOL.335, PP 14, 1993). 
Th 0*>^Th 2^<0^(={iNKTifflja^it^-rS I 
L-4**figT'*>£(J. EXP. MEDICINE. VOL.179, 
PP 1285, 1994). 

[0081] mftcommmx'M ww*? ?xw&e>tt 
mzx <o m tmm&mKz c t wwbfrxbz . m<*k 

tt, GSH«<7)ffi^7&^e^M0ti§7SM^£7)2S 
^COM^^^itL, NO^I L-6S^/^->"*<^ 
6. ThO^Thl'VCDtf-ffcfcf^L. Thl/Th 
2A*7yx*Jffllco^^-e*l) I L - 1 2<9±3:g£ 
MiM0t#;i^6*>\ -t^BWBrlWr»4C*L*T 
$S&$ii-0>&v\ I L-12«14tt. iHfcSMtffc 

j>com&frt>{>mfam^x'f>i. *mmmi. il 

I L-l 2tmt<Th l/Th2A7>XjiJ 
*, jfTcSM^tZ^ffiL. Th21ffl^7h§-eTV^ 

itjiasLfc. *%m<r>%&iz9t±^x®t>titzmM.* 

mz. MtVlsF-vrxWMtf. Thl/Th2A'5y 

m0&commmizmitzGmit>zmtt& . 

[0082] ( I L- 1 2»iii7cSM**^^Sti 
h) mmiiZ&WX. W^~fy (LNT) Sr^Mrt 

•9s LPStl||Sl^aE*tL.TBWLfcM*{i» GSHi 

(om^mmx'jb&ztZvkLt:. lntis^m^ t l 

PSf^#M0{Ct5V^T. I L-l 2JM**gfr!.*>5 
*»Sr«WLfc. LP St I FNrOmtiO. LNT 

vmM*?i&ffi& i l- i 2m± ( 1 3 1 2 p g/m 
hM<t>x'tem±tf*t>ti% fritz (@4) . <5:(c, «uia 

AG S Hfi$r^-fC§-lJ:*!(i5®5riai$rtjiff LTPS L/c 

iaz-it&mmx'fr&GSH-oEt. &TZitzvmx' 

hhVEmzix*'ix®.S-LW®.LtzM<t>x-\i. GSH 
-OEt&4-?^*i*M0T*O*. LPStlFNr 
OIL-l 2**S±$iin: ( 3 5 7 0 P g/m 

1 ) . c\tit><o&m&. iHBflartoGSHfio^^jgT^ 

M<t>X'<r)&. 1 L-l 2**^t$fLl.c:fc^^-r. 

[0083] (ja7^M0*^<oi L-i 2^ti. m 
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lfirtGSH*£ffiTStf*£fcCJ:9fliH3;h.*) W& 

ft(r)GsnR(D%^m7imM<t>?<7)fr. i l- 1 2t>m 

>*&yfflm<t>*. DEMJHW-SCfctiO. IL 

-1 2<r>mtf9tW*tihif>Zfflil,K.. *<rmk* v 
V^yWm^^l L-l (828pg/ 
ml Hi, DEM*jS^*£fcteJ:9» StefcrfffflS 
il£ (Opg/m 1 ) ifcj&tHJi^ifc.,^, fip^ s d 

emwikj: omm^cowtm^^^y^tm^ 

I L- 1 2S4tifP$fJSil&Ct*%i«Sil7t. 
[0084] ( I L-4I±, mnMM<f>i^<r>I L-l 
2fi£*fl«W4> IL-414, M*fc#JBL. WftflW 
(ciKiSft-O^iM VX'hh. IL-4«i, 
Th l/Th2J<yy?.<7)®\mzi5^Xi>. I L- 1 2 

X\ I L— 4# % M7iMM<t>fyt>co I L— 1 28t&.(iZjci 
L, »MWfcflUH*fta«jfr*lWLfc. LNTS&3IM 
<£*>£><9I L-l 2S±&^GSH^-7>>X**M<Ji. 

L-l 2g±iifc. il-4timi«**£ 

1 5 8 0 p g/m 1 J: 0 3 7 0 p g/m 1 4 9 0 p 
g/mlJ:0258pg/mK) . U^ > I L-41* 
MtffcflUHU I L-l 2S^Sr«]$fJ-r.2»Ci:(cJ:0. 
Th l/Th2A'7yxSrTh2Wc^7hLTV>S^r 
tttt***lg3fi.fc. -lOg!, IL-4«iM^+<^i7^ 

//P? y*£ smUtt*^ %-&&z.k# l ACASiiZi. 
hW&mx-WRLK. 

[0085] (IL-4li. NO«4tWWU. IL- 
6MSJQIEti)ljElM*[4. BMfc£M*fcJt«L 
T I FN r J«T'<ON 0&£#5til L . MlZ I L - 6 * 

mxmztii. i FNrti. Th imm>t>mtk$ti 

Yti-i yt LX%}t>tlXt5*). IL-4#IFN 

ttm*7j<t&. *ti?ti<r>M<t>zm^x%mLtz. il 

-AX'wiVmLtiU<t> (1/yfyh. LPSI8S, LN 
Tim) fcl FNrSrftfBStf, N Og£S*a!|}£ Lfc 
IL-4T«HLTV^V^M*ClfcttLT, I 
L - 4 JiftS LfcM *»^<0N Offi^(iWSt=TOJ $ il 
7t. S*£. GSH-OEtlitaOMrtGSHM 
«6DS*fcM*2iVDEMJ!iat:J:'3iWBrtGSH** 
ffiT3-£fcM*£ I I FNrt LP 

SfcfWB3-£TNOS^*8tl£U:i:£*. I L — 4 

[0086] IL-6£±li, l^'r^hM^ 

LPSRWM*, LNT^M^Milttl L-4tJ: 

Omra&Stl.CifcteJ:'). I FNr L<Jt 
MUz. 5Sfc. GSH-OEtMCiOIWGSH 
JI«:«JnS-W:M*aVDEMJW«K:J: 9«rtGSH 



42rffiT$^M0f- 1 L-4T*mi«ia^ I FNr£ 
#ffl8*riL-6«4**WeL*i:i*. IL-4 
*«I(Citttl/C, »IL- 6&±#>*7tjl$*ui. 

SrRSU I FNrJW»fcJ:*NO*£fcJW!lU I L 

Ji, I L-4liI FNrOfPffl, UHpThlS^fflfc 
#*S>*l£NOg±£«BHU FNrteSi^ffl 
I L-6j£±f8&$r}tit$-li\ Th2£>OfflB 
£*SaStf4igtt£:& LX^h Z t *7frti><7)X'hh . 

*tom**$miz%& fvg.mmi<o^m&zmmmzm. 
*%t&i>?>x'hh. 

[0087] (IU6^J8) 

<«P80RNACi: I L-2O0fffl(=J:l,IL-12S 
£Oit3$>DBA/2 ?c7)8a^<?5V^X{C|lli0«6|iI 

moxmx'frm** &mt nac i mg/ 

ml^<9*g*£g6fl^$tfS2P£#9. St=& 
«tf>S*fc:t MJa^etyM L-2 : 2iig/0. 5 

m i/ht i B2®maiz2'Mfg[m&Mk5-£&m-t& 

SfcRSLfc. 14BIKIBtft6Httfc:M*£>&«)l 
L-l 2ft4»*«B6Lfc. 

[0088] (m&lltlM<l><DGSHm&<vm%) Ztl 

?n<mw.z%\iti-?>yx<7)m!&im£ffiMi. mcb 

Stai^fflo^ACAStJ:'?. ffl&ftGSH&imiL 

fcfUOV^X fcifc'v NAC 

jcH^:? f-# y^*«#Bflt:iijD L , S7CSM 4><m 
m^Ltz. NAC^M*il7Kgi«t*tI L-2&-$- 

^f-^y^fitiHWiJnL, 3i7cSM0co^tiJtt& 

mmmktfACAswmmx'wmzm>hixtz. mm 
wen. ^xnM^zmmyii-ir+jtyn&nmtta 
mm htitz ( mmm.mv>ms.tf4 0-50 %com </> 

tzt&btyix&Zk btt®MTHh ) . 
[0089] (#SJ:9IJWU:M*0)«WI) 4W. -f 
ii«Psh.<ov^j:0IM««B*ni!L. lps+ifn 
rti'JfflL. NOI4, IL-6S^, a^IL- 
1 2«4«B*i»eLfc. #fflf*938Wli 
«S^tJ* LTS7^-7 ?D7 r -is1)<m& LX^&tz 
±lfiv^D7r-^»±}f*<OI L-6**<«^ 
Lfv! (^iV^XOl 2 4 Op g/m HC>rtLT. NA 
C^)!?*j»*Sit!C7kl¥3 20pg/m 1 . I L-2 
tk$-m5 2 0 p g/m 1 . NAC^j»?KiM*eififcd<(c 
I L-2a4*flfffl^4S6 7pg/m 1 ) . I L — 6 
tfTh2*mmth3it:&*H yX'b&ZkZl 
it. Ztlt>(DNAC1&aM$!U l ZlL-2%&?'< h# 
■4 y<?)milz£&mmX'£.ft<QTh 1/Th 2><.yyx 
**i 0»*C«l»-C* !> £ <t 5-^«{C^-r. NOS^O 
*3i^->{iIL-6S±ta»ffiRILfe. I L-l 2 
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££(COVY£(i. tiffiWACOO p g/m 1 IZftlX. 
NAC?ljg*il*gEi3$fc*S*62 0pg/ml. IL 
-2S4g94 6pg/ml, NAC S^tKjItK S 
*fe I L- 2iS4£WB-fl>f*2 3 8 6 p g/m 1 bM 

[00 9 0] (HM0I9) 

<(NAC-0Me) 2 . 0MC),ft$-fc J: SBHfcSlv? ay r -=J 
<0tm>fflm?7a7T-iSii (NAM)Me) 2 ^L<«: 
(NA02 2 0>t/g/0.5«l/h£dl. d2£V7.XJifl£rt 
ic&-$-LTi8S$ftS£fc. jg7^v^D7r-^(i N 
AC 2 ■g/0.5«l/hS-|SIC<JgJ&fty;;dl, d2S4"t 

s^fct.tois^snTv^.rt^. £-$-*rrf£20B#isj 

■£fctt. ty^nn^^^f y\ OuMt 3 7"C. 3 0 

4mbrjk«*. ACAsxmm-zzkx'vmuz. m 

fc. jK^O**ttt^»JM^Hi^*6ft*£J:*» 

tlhXi-vJ KSiJOftaT'fcS-fdf^^/y40 Atg 
/0.1il/h£ v^XWSfcfeTfcdl. d2(cfii^-LT20 
■WBftfcBWS ft S 19 o 7 r - W&b t**X S fecoM 

(NAC) 2«St#»20i«iag(OftlKStti«fi»$eRtTFl 
«KltoeLfci: £*^**tfe<omfcW»6ftjKEif'? 
?o7 T- : JtmmZtik £ i #?ligS ft£ . 



[009 1 ] <(NAC-0Me) 2 . (NAC) 2 i£4(C«toTl$$ 

%ht^?v7T- : sfrt><?)m,ii-t>m£>zz\x\ m. 
[0092] (i)*ra 

« : ±e^j: o izmw.vxnhixkmm.mmm 

BSh-??V77-> ! Z9 6?r?<< ?U7V-M;:1X1 
OW2 0 0^ I fe.mil 

&tt : 7l/-;H/ >/ ¥7 V -ORPMI1640 2 0 0 u 1 

/fi 

LPS : U^D-9--y^7-f b* (i^VltS) 
E.coli) 1 OOng/m 1 

1 FNr : 1 0 0#(i/m 1 
[00 93] <2>aBJ£«fe 

y-;H^-/H7';-cODMEMi§ifi (BW^fett^) * 

2 2^-x^+Sro^aimf=J:DaAL, L^ti 

t&mikzn&zbizxoft-ifz. 

(NO; -aueom jKtkn 2 <o*£t mm&az l 

( a c a s iz x & wmn g s h <vmm) mmm 2 t 
mmtzm&it:. 

( I L- 1 2 <9£fi) Htt09 2 tmmzMM.lt:. 
(&3I) V^O7T-v->^.ON0. IL-6. IL-12*4itf) 

mw&iz-o^x 1 (c^-r. 

[0094] m 







IL-12j&£ 


(NAC-OMe^ 


12 


320 


11 


(NAC), 


18 


340 


15 


NAC 


172 


42 


920 




45 


1020 


5 



[00 9 5] *14*6916*&J:3(C. (NAC-0Me) 2 . (N 

Ac) 2 s4tJ: vmmivtmi\m-??u7 r-s^ca. 

■6££ft£>ifcffi14iM h^-f >IL-6. NO. IL-12^&t 

ft. *«S»^fc»<Na^tllBttft«*ii3W-ilL 
-12*4tfiT"f*. -^m(iAMW^S?P$iJSijT'J> 

CftfcWJHWtcN-r-fef-^^-f'fy (NAC) tciOffl 
^SftSiixSv^D^r-^^JiNO^fet. IL-12 
<9g±#±#U lL-6«£tt«»!Sft*. 



[0096] (ggftftlO) 

20H>(NAC-OMe) 2 . (NAC),. NAC. T^tMlfVy £H 
ttftl9 fc R&fcd 1 *>4>d 5 4TiSBft4. CiJ^i: LTW 
STMT'S >-fc 3 yr 'J - hH 3 7 RaT VaJ^s V (DIFC 
0)1 : \*mm.\ OO/zl (^tf2 5 0//g||iar^7*5 
y) *«fl^DRi:LTd2t:W«*Tfc:a4. S@fiUI 
fc LTd 8 t=*5CATS# 1 2 4 iffilaggOJIKg 

[0097] war^7*s >fit!i(cittssssisaa£ 
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0. (NAC-0Me) 2 . (NAC) 2 &4£J:-?-aPS7^7'$ySl 
[0098] £12 









15.1 


(NAC-OMe), 


9.75 


(NAQ 2 


9.88 


NAC 


16.6 




475 



[0 0 99] mmmii) 

<stfr? £ y -x ? r ? h tr oy r- iszmtvm 

li, «IB«lH±fc#ftt**** (Hr7**-) SrtfL 

*U IE¥@^*W«tU HWk=5r6iI£^(;:*§-£ 

m^LT^S.£k*^rt>k& , ?'203>.& (ANNUAL R 
EV. IMMUNOLOGY, VOL.8. PP453-475, 1990 ; EMB0J..1 
0,2247-2251. 1991^#!$. ) . M<t>lZi5W&\s-k7? 

xoizmzix^z tritm&o tz*>w ^x'i±^\ 
wbMztz-m^&tix. v*y?-frt><n>m*ir 
^^zm^-th^^xmLx^y-y^T^h-?^ 

ffliMi* IL-2, IL-4. IL-7, IL-9. 

jbxf i l - 1 5<?>v*ir?-mfcft^t Lx^zm^ 

4fLTV ^common rM (rc) fctWM^kUfc. 
[0 100] <lMhJM>\ y^IFNr 

IL-2, at^hML-611. Hc^RttOfML^U 
ayt'i-ybmm^t:. tML-12<i. 7r-5 

[oioi] (mmizwx) rcj-y^r^v^ 

fc. £ffi, &m^t L-Cfflv^JtH4Mv7^«. CR. 

J J: 0 MA U:C 5 7 B L/ 6 Srfflv . 

[0 102] (7-y^T^hv^^J:0PS?L^M^c7) 



SrSlSSLs MCBI^^fflV^ACAStiO. MBA 
GSH*£&?#rL*:. (C5 7BL/6) 

[0103] (J"/?7*7Y-?*7Xi.*)W&\,iZM<t><F) 

mm) m^M^x <c57bl/6) „ r c/v?r 
TyhwxxymmmzmML, lps, il-2. 

IFNr. RIf*c?>MX.-&b-£l l z£<ommL. NOg 
I L-6i££, mi L-l 2*4JM»afietfc. 

n^irv LP S k I FNr WttH***)* 
icfcwc, rcS «/77*7bWxX'te. tm?*>xiz 
^LTNO*£tt^J«Tfc«TU:. I L- 
6<D*£ttfcovvc*WfU:. LPSJiJjftT'ti. rc7 
•y 7T»> h'7'>7.-C'7ta* { J.^ (*fS88 1 P g/m 1 
C^L96 2pg/ml), IFNr»HtC«» rc7 
•y ? 7^ hV^XTftjt* { jl LPSRX/ 
I FNr3W*fcJ:* I L-l 2m±m*milfi:. L*> 

fc. ZCOZtte, ZZlzm^-fzmmTS'yfTVhW 

xmrnmrnim-? 7077- s/jwh* 1 t h 2±sse 

<9»tt^*7WWf-^jWtjiU TH 1 fc«J:oT 

wztmz&wx ^^m^fi&jmM.^mmwsiizm 
tmx\ ^mmx-h hzt ^m^-rmx-h h . 
[0104] (mmi2) 

<rcs-y?TV h wx\,zmhx%iv%m.con?m 

m>lEftv^X*Tc;-y?7^b-?*?xcr)m l &gL (ifi 

fcT&n+/+. +/y) iz&^ximftcospFtmfikftTX' 
7^h-7^x (mBFHm-/-. -/+, -/y) iiiswai 

h V>XtfcV^T(i4 'rftWV,Z$n 0%i)K +/-IZ& 

^x 1 6 t ntmizm oxumiutm.* smm.? 
h. ep*>. wsmm. tjs. ««. ike. ±mbe 

[0105] wmzm^Tivt Lxu^xvyyim 
<mufmtf& <^htix^ht>K K<r)Wttmm.iz\$ 

rc7 >y?7Vh^VX<D&&&tmJ!i*l l ZBk<mL-t 
^*H*«J^*»k^-?^. A?l-ffc^i&rET^(7MFra& 

fflSr 1 ) ^3!S^^f6]^/S* { 0, ^WLt^-^msm 

oim2 ) mrfa*>0it&') 3 ) &mmv?m4 > nn 
^. rcy -y^T^y h-?^x(omimx'hh*n<r)iEim 

*tlijSSffiWBwaW»&kW>fefi^ «?ffilfl}ii<i 
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(degeneration) , ftl&Lk&Wigit K&mfticBA 

[0106] rcy vPT 1 } YWX-/-WH8&t?*>x 
tS*T*<4. ftlUJWiiirtactfcifiV^ M&tf&t>tl$. 

&miMcof&mft'^com&i%<. sarnie taw* 

HSrO. Ao^ttJHfeMlWfivi. 

[0107] rcy >y?T*r v^x-n<7)mm-?*7x 

ffc*rC(4. ttK±A*«IH!H!O2-3fi(c*oTJ3 0«ill 
/-ofcJM^.xl&tti. -/-,-/Y<0<,<oeJt«[L-CiE 

[oio8] fiLbjt o . A«i«aty!B»fca<ew-*tf> 

JKf*lircy v ? T «7 b V7* i&S&ffi^r A-fc <4 

[0109] (mml^) 

<rc/ >y 77*7 h^tf *fc*»4ifflflfiiaoa«» 

#6Et£:fc£L<« (NAC-0Me) 2 ^L<(i(NAC) 2 :20/z 
g/h £i§ 2 Elf 5 U -/YfcJSIt*aH» 

«*»T!ft4B!»6«14HBfc:*SV»T. (NAC-0Me) 2 <7)i§ 
^J£$«i8 3%^2 5%. 3 1BBfC£WC. ftffi 
$83%*f25%. m-m33%ttl 00%, 45BB 
■CfH£*l 0 0%*t2 5%. £#$3 3%*f7 5%i& 
"9. (NAC) 2 <7)i§£-#*. 30, 40, 100.40, 75%fc*"5\ * 

[ono] (IWM14) 

•x"7^{CO^T. (NAC-OMe) 2 :20jug/h£j!!3H]2jI 
BBS*. 16HBfc:DSl%iitt**BIBft. 3 0BBfc 
fcft 5 Mtt«i^fS^I42Ma^S¥100%8^i¥ 16. 6% 

5 7XK»LT«4S 1 0 0%t¥BJ=5r^m*<!2«)/c,^ 



fc. +/+V7^Ttift4«WfS-¥-»T'«ffi«i6 0% 
fcV*8 0Xfc$Wil*>«|f!l£8tf>fc. ffi. rcS y7TV 
hWXELT/tom&mMY. -/Y. ?+/+. ♦/-. -/ 

rfcOs SSittii-A, +/y. ttTte-/-. +/-. +/+<dh 

4flSWil 3HBfc*JV^T80.0,100.100%4:*0, 
[0111] 

att^ST'fcsiF^. ffFife. Hew. fliftme. * 

[0112] &8IHBH05 feft&MMf . WCS^f- 
[BBS^IWl=SrR>«] 

[013 01 14. aJESfn*. v;u7r-yOli<0 
fflitMVKTh iay r Th2tc4S^gflJ»J. ®8E«# 

[02] 0214. Kft3L ii7cMv^n7 t-^«JWe 
Jto^T hlS. T h 2 h * -f yo^WWSrft**! 
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